Peritoneal access surgery is the first step to achieve successful peritoneal dialysis. It is important to perform easy, safe, and less invasive surgery of peritoneal dialysis catheter insertion. Secure peritoneal dialysis catheter insertion will lead to less infection, that is, exit site, tunnel infection, and peritonitis, which sometimes result in peritoneal dialysis discontinuation. To avoid these undesirable results, we should perform good and proper peritoneal dialysis insertion surgery. In this article, we describe peritoneal dialysis catheter insertion surgery and its management.
Introduction
Peritoneal dialysis (PD) has several advantages over hemodialysis, such as improving patient mobility and maintaining better residual renal function. In order to achieve the advantages of PD, it is important to properly insert the PD catheter. As the first step for successful PD, the surgery of PD catheter insertion should start with meticulous caution. We should realize the importance of PD catheter surgery in PD therapy. We implant PD catheter according to the guidelines published in Peritoneal Dialysis International in 2010. 1 In this article, several important factors of surgical procedures to achieve successful PD catheter insertion are described.
Basic principle of PD catheter surgery
At first, basic principle of the PD catheter insertion surgery is as follows:
Pre-operative preparation
When we perform PD catheter insertion surgery, in addition to preparation for normal abdominal surgery, umbilical bacterial examination is done to exclude methicillin-resistant Staphylococcus aureus (MRSA) infection. We also prefer to examine abdominal computed tomography (CT) or Ba-enema (if possible) to exclude the multiple diverticulum of the colon. Administration of prophylactic antibiotics is performed immediately before the insertion to prevent catheter insertion-associated early peritonitis. 1
Insertion position and exit site design
We make an insertion site in the center of the rectus muscle, about 5 cm below and lateral of the umbilicus in the lower abdomen. For the exit site, we prefer to apply the upper abdomen just inferior to the ribs (Figure 1 ).
PD catheter design
There are no definite evidences regarding the effect of PD catheter design and configuration on peritonitis risk. 2, 3 We, however, prefer to use a straight catheter with a double cuff and curved in the subcutaneous tunnel to make the upper abdominal exit site. 4 
Surgical methods
We prefer to employ the double-step insertion method (Moncrief-Popovich technique). [5] [6] [7] In the first stage of surgery, a PD catheter is inserted, and the external segment of the catheter is implanted subcutaneously, which is taken out in second stage later.
The patient is placed in a supine position. General anesthesia is used and intravenous antibiotics are administered. An infra-para-umbilical (inferior-lateral) vertical incision in the center of the rectus muscle is made. The subcutaneous layer is dissected and the muscle fibers are bluntly dissected after the anterior rectus sheath is opened. The peritoneum is opened about 2 cm and rigid laparoscope with a sheath is inserted and irrigating with saline while the patient was placed head-down position (Figure 2 ). After confirming that the tip of the scope has reached the Douglas fossa, remove the scope and leave the scope sheath. The PD catheter is inserted though the transiently remaining sheath, then the sheath is removed without withdrawing the PD catheter. After repeatedly confirming a good fluid flow, the catheter was fixed and the peritoneum and the anterior sheath were closed watertight ( Figure 3) .
Subcutaneous tunnel and burial of the external segment are made using a tunneler (Figure 4) . 
PD initiation
When PD initiates, the implanted outer segment of the catheter is taken out from the subcutaneous tunnel and creates a new exit site under local anesthesia.
Post-operative care
Post-operative care and complication management are done as usual. The care is aimed to prevent infections, such as exit site infection, tunnel infection, and peritonitis, which is marked risk of discontinuation of PD.
